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5.1 INTRODUCTION 
 
Nondestructive testing (NDT) is the process of inspection or evaluating 
materials or component without destroying the functionality, serviceability and the 
structure of the testing product. Therefore, after the inspection is done the testing 
product can still be used as usual compared to the destructive testing that can cause 
the damage to the testing product. In the other word destructive testing has 
limitation because of the technique need a sampling product rather than on the 
materials is already put into the service. NDT are often used to determine the 
properties of the materials such as strengthen ductility, porosity and toughness.  
Todays, NDT are widely used in industries, manufacturing, and fabrication 
and in service inspection to ensure the quality of the product. Besides that, NDT also 
can reduce production cost by minimize the damage onto the product and also can 
reduce the production time by without damaging the testing product. Also in 
construction field, there are many benefits from NDT process toward this area such 
as to evaluate the strength of concrete.  There are many method of NDT today such 
as Magnetic Particle Testing, Ultrasonic Testing, and Vibration Analysis. For testing 
of the building basically people are used the Ultrasonic Pulse Velocity (UPV) and 
Rebound Hammer. This paper is specifically discussed about the Nondestructive 
Testing (NDT) by using Ultrasonic.  
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5.2 FUNDAMENTALS OF ULTRASONIC IN NDT 
 
 
Figure 5.1: Ultrasonic Sensor as NDT 
 
A transducer of higher frequency with a signal generator Pulsar-Receiver has 
been used, as shown in figure 5.1. It consists essentially of a cylinder of 
piezoelectric material capable of converting an electrical pulse applied to one of the 
base surfaces in an acoustic wave that propagates in the direction of the axis from 
the opposite surface.  The Parametric Pulsar-Receiver is a high quality, general 
purpose ultrasonic pulsar-receiver. It features full performance in a compact package 
that is small enough to easily fit into a briefcase.  The front panel controls permit 
easy adjustment of pulse height, waveform damping, receiver gain, and pulse 
repetition rate, as well as operating mode (pulse-echo or through transmission). A 
high pass filter selectable via a rear panel switch can be used to change excitation 
pulse recovery time and reject low frequency noise. 
 
 
5.2 ULTRASONIC PULSE VELOCITY (UPV) 
 
Ultrasonic Tests are based on the principle that the propagation of any wave 
is affected by the medium through which it travels. Thus, changes in measurable 
parameters associated with the passage of a wave through a material can be 
correlated with changes in physical properties of the material itself. Elastic waves 
propagate in different manner through solid materials and cavities, thus enabling 
fault detection.  Due to media dissipative effect, elastic waves are strongly 
attenuated, so it is important that the emission cone of the signal source is less 
divergent as possible. 
Using the analysis of the propagation variations of ultrasonic velocity wave, 
it is possible to verify the capacity or detect heterogeneous regions in the concrete. 
These methods allow the examination of material homogeneity and also turn easier 
the diagnosis of defects. The UPV methods make possible the continuous evaluation 
of concrete conditions during the entire structure service life. The UPV results can 
be used for diagnosis, prognosis and quality control.  The method is based on the 
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propagation of a high frequency sound wave which passes through the material, as 
shown in Figure 5.2. The speed of the wave varies in function of the density of the 
material, allowing the estimation of the porosity and the detection of discontinuities.  
The idea is to project the sound inside a material and measure the time necessary for 
the wave to propagate through it. Once the distance is known, it is possible to 
determine the average pulse velocity, which will depend on several factors such as 
the nature of the material and the presence of water in the pores, among others. 
 
Figure 5.2: Testing the concrete 
 
5.3 RESULT AND DISUSSION  
 
 Focusing on the necessity of getting concrete structures with quality and 
durability, the NDT research aims to understand the capacities and limitations of 
tests. The studies on UPV follow this trend. The concrete is a heterogeneous 
material and the interpretation of the relation between strength and UPV is very 
complex.  The amounts of emptiness, the w/c ratio, the aggregate type and others 
variables affect the concrete strength. The results show that there is a good 
correlation between strength and UPV. The data indicate that the variation of the 
cure conditions and aggregate type can generate effects that are more sensible in the 
UPV than those generated in experimental strength. The presence of air incorporator 
affects considerably both of them. The results show that it is possible to understand 
how the variations of tests conditions affect the results of UPV, which can lead into 
a decrease of the errors considering the strength estimation. This step is possible by 
using the quantification and qualification of the laboratory data.  This study 
indicates that UPV tests are sensitive tools to analyze variations in homogeneity and 
density of the concrete. UPV tests can supply important data about decision-making 
of concrete conditions. It can be concluded that, by means of UPV, it is possible to 
contribute with the control of deterioration and concrete structures quality. 
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5.4 CONCLUSION 
 
The propagation of high frequency sound trough the specimen is the method 
that used in UPV. Therefore, the idea is come by project the sound inside the 
materials and the time of wave propagation is measured. When the defect area is 
found the wave will diffracted around the discontinuity. Therefore, UPV method is 
the one of method that promising the evaluation of concrete. By allows the 
continuous control of structure elements over time is gives the UPV advantages 
compare to other method. But, the UPV method needs complex analysis and careful 
data in the process. This is because there have some factor that affected the 
specimen need to be considered such as temperature, humidity and etc. 
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